Aging effects on myocardial hypertrophic response and coronary circulation in pressure-overload.
We examined the effect of age on capacity for myocardial hypertrophy, pressure-generating ability and coronary circulation after imposition of pressure-overload. Marked right ventricular and cellular hypertrophy was observed 1 week after pulmonary artery constriction in the developmental phase of rats (2 months of age) and after 3 weeks in the young-adult rats (7 months). In old rats (18 months) similar increases in peak right ventricular pressure did not produce significant hypertrophy even after 3 weeks. The right ventricular hypertrophy at the organ and cell levels in response to pressure-overload decreased with age. In vivo pressure-generating ability, which was determined by maximum isovolumic pressure during pulmonary artery occlusion, correlated with the degree of myocardial hypertrophy in each age group. During the ascending aortic constriction experiment the age-associated diminution in hypertrophic response was also observed in the left ventricle. Coronary dilator capacity, which was determined after brief ischemia in an isolated, blood-perfused, beating but nonworking heart model, was decreased in the presence of myocardial hypertrophy in young-adult rats (7 months) and in the absence of significant myocardial hypertrophy in old rats (18 months). The age-associated diminution in capacity for myocardial hypertrophy, pressure-generating ability and maladaptation in the coronary circulation may explain the higher incidence of heart failure or increased vulnerability of the myocardium to ischemic episodes during hemodynamic stress in aged patients.